Rad53 kinase activation-independent replication checkpoint function of the N-terminal forkhead-associated (FHA1) domain.
Saccharomyces cerevisiae Rad53 has crucial functions in many aspects of the cellular response to DNA damage and replication blocks. To coordinate these diverse roles, Rad53 has two forkhead-associated (FHA) phosphothreonine-binding domains in addition to a kinase domain. Here, we show that the conserved N-terminal FHA1 domain is essential for the function of Rad53 to prevent the firing of late replication origins in response to replication blocks. However, the FHA1 domain is not required for Rad53 activation during S phase, and as a consequence of defective downstream signaling, Rad53 containing an inactive FHA1 domain is hyperphosphorylated in response to replication blocks. The FHA1 mutation dramatically hypersensitizes strains with defects in the cell cycle-wide checkpoint pathways (rad9Delta and rad17Delta) to DNA damage, but it is largely epistatic with defects in the replication checkpoint (mrc1Delta). Altogether, our data indicate that the FHA1 domain links activated Rad53 to downstream effectors in the replication checkpoint. The results reveal an important mechanistic difference to the homologous Schizosaccharomyces pombe FHA domain that is required for Mrc1-dependent activation of the corresponding Cds1 kinase. Surprisingly, despite the severely impaired replication checkpoint and also G(2)/M checkpoint functions, the FHA1 mutation by itself leads to only moderate viability defects in response to DNA damage, highlighting the importance of functionally redundant pathways.